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Title: Solvation properties of refrigerants, and the estimation of their 
water-solvent and gas-solvent partitions 
Author(s): Abraham MH (REPRINT) ; Gola JMR; Cometto-Muniz JE; Cain WS 
Corporate Source: Univ Coll London,Dept Chem,20 Gordon St/London WC1H 
0AJ//England/ (REPRINT); Univ Coll London,Dept Chem,London WC1H 
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ISSN: 0378-3812 Publication date: 20010415 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211,1000 AE AMSTERDAM, NETHERLANDS 
Language: English Document Type: ARTICLE 
Abstract: We have previously used two general solvation equations to 
correlate and to interpret a wide variety of physicochemical and 
biochemical properties of compounds (solutes). Application of these 
equations requires a knowledge of the relevant solute descriptors, viz. 

R-2, the excess molar refraction, pi (H)(2) the solute 
dipolarity/polarizability. Sigma alpha (H)(2), Sigma beta (H)(2) the 
solute overall hydrogen bond acidity and basicity, and log L-16, where 
L-16 is the solute gas-hexadecane partition coefficient at 298 K. We 
have also shown that these solute descriptors can be obtained from 
partition coefficients of solutes in various water-solvent and 
gas-solvent systems. Here, we use this approach to calculate solute 
descriptors for a series of 18 organofluorocarbons, classed as 
refrigerants, including chlorofluorocarbons, hydrochlorofluorocarbons, 
hydrofluorocarbons and perfluorocarbons, using Henry's law coefficients 
in water and five organic solvents that we have already measured. These 
data have been used to calculate Ostwald solubility coefficients, log 
L. Gas-water and gas-solvent partitions have been then combined to give 
log P for partition between water and solvent. A number of log P and L 
values have also been taken from the Medchem97 database. There are 
enough data to obtain the above descriptors for the 18 
organofluorocarbons, and then to estimate log P and L values in a large 
number of other solvents. The chemosensory properties of the 
organofluorocarbons are also estimated. (G) 2001 Elsevier Science B.V. 

All rights reserved. 
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Title: The solvation properties of nitric oxide 

Author(s): Abraham MH (REPRINT); Gola JMR; ComettoMuniz JE; Cain WS 
Corporate Source: UN1V COLL LONDON,DEPT CHEM, 20 GORDON ST/LONDON WC1H 
0AJ//ENGLAND/ (REPRINT); UNIV CALIF SAN DIEGO,DEPT SURG OTOLARYNGOL, 
CHEMOSENSORY PERCEPT LAB/LA JOLLA//CA/92093 
Journal: JOURNAL OF THE CHEMICAL SOCIETY-PERKIN TRANSACTIONS 2, 2000, N10 
, P2067-2070 

ISSN: 1470-1820 Publication date: 20000000 

Publisher: ROYAL SOC CHEMISTRY, THOMAS GRAHAM HOUSE, SCIENCE PARK, MILTON 
RD, CAMBRIDGE CB4 0WF, CAMBS, ENGLAND 
Language: English Document Type: ARTICLE 
Abstract: Literature values for the partition of nitric oxide between the 

gas phase and water and between the gas phase and organic solvents have 
been combined to yield water-soivent partition coefficients. Analysis 
of the gas-soivent and water-solvent partition coefficients using the 
solvation equations of Abraham shows that nitric oxide is only a very 
weak hydrogen-bond base. The various solvation descriptors of Abraham 
for nitric oxide can be obtained, and are shown to be similar to other 
inorganic gases; the descriptors can be used to predict a large number 
of physicochemical properties of nitric oxide. A key property of nitric 
oxide is the iipophilicity, as the water-octanol partition coefficient, 
that we calculate to be quite small at 0.74 (log P-oct), about the same 
as that for argon or nitrogen. 
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Title: Solvation descriptors for ferrocene, and the estimation of some 

physicochemical and biochemical properties 

Author(s): Abraham MH (REPRINT); BenjellounDakhama N; Gola JMR; Acree WE; 

Cain WS; ComettoMuniz JE 

Corporate Source: UNIV LONDON UNIV COLL,DEPT CHEM, 20 GORDON ST/LONDON WC1H 
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Journal: NEW JOURNAL OF CHEMISTRY, 2000, V24, N10, P825-829 
ISSN: 1144-0546 Publication date: 20000000 

Publisher: ROYAL SOC CHEMISTRY, THOMAS GRAHAM HOUSE, SCIENCE PARK, MILTON 
RD, CAMBRIDGE CB4 0WF, CAMBS, ENGLAND 
Language: English Document Type: ARTICLE 
Abstract: Literature data on the solubility of ferrocene in nonaqueous 
solvents have been combined with the aqueous solubility to give 
partition coefficients from water to solvents, and have also been 
combined with the vapour pressure at 298 K to give gas-solvent 
partition coefficients. These two sets of partitions have been analysed 
through the solvation equations of Abraham to yield values of the 
solvation descriptors. Ferrocene is shown to have about the same 
dipoiarity/polarisability and hydrogen bond basicity as naphthalene. 

From the solvation descriptors, various properties of ferrocene have 
been estimated, including the lipophiiicity, the blood-brain 
distribution, and the vapour toxicity (as the nasal pungency 
threshold). 
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Title: Connection between chromatographic data and biological data 

Author(s): Abraham MH (REPRINT); Gola JMR; Kumarsingh R; ComettoMuniz JE; 

Cain WS 

Corporate Source: UNIV LONDON UNIV COLL.DEPT CHEM, 20 GORDON ST/LONDON WC1H 
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Journal: JOURNAL OF CHROMATOGRAPHY B, 2000, V745, N1 (AUG 4), PI03-115 
ISSN: 0378-4347 Publication date: 20000804 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211,1000 AE AMSTERDAM, NETHERLANDS 
Language: English Document Type: ARTICLE 

Abstract: There are no previous references to the direct use of GLC data in 
the correlation of biological processes, but we show that GLC retention 
data can be used in the correlation of several such processes involving 
gaseous solutes. There are a number of reports of RP-HPLC and MEKC data 
being used in the correlation of biological processes, but they are 
mostly restricted as to the number and type of solute studied. We show 
that if chromatographic data are used to obtain solvation descriptors 
for solutes, and if these descriptors are then used in the correlation 
of biological processes, that this indirect connection is a much more 
powerful and generally applicable melhod than is the direct connection 
between chromatographic data and biological data. (C) 2000 Elsevier 
Science B.V. All rights reserved. 
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Title: Comparison of two stimulus-delivery systems for measurement of nasal 
pungency thresholds 
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Gola JMR 
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Journal: CHEMICAL SENSES, 2000, V25, N3 (JUN), P285-291 

ISSN: 0379-864X Publication date: 20000600 

Publisher: OXFORD UNIV PRESS, GREAT CLARENDON ST, OXFORD OX2 6DP, ENGLAND 

Language: English Document Type: ARTICLE 

Abstract: Using representative members of each of three homologous series 
of chemicals-ketones, acetates and alcohois-we measured nasal pungency 
thresholds in anosmics via two stimulus-delivery systems. The first 
system consists of the fairly commonly used 270 mi, plastic 'squeeze 
bottles'. The second system consists of 1900 mi, glass vessels with 
Teflon tubing and nose-pieces. Although bulkier and more susceptible to 
mechanical breakage, the glass vessels possess advantages that can 
allow them to provide 'environmentally realistic' chemosensory 
thresholds, i.e. thresholds closer in absolute values to those that 
might be obtained under whoie-body exposures. Such advantages include a 
larger volume of the vapor-source to accommodate whole sniffs, and a 
tight nose-nose-piece connection to avoid stimulus dilution. The 
outcome revealed that, for every chemical, the glass vessels provided 
nasa! pungency thresholds significantly lower than those provided by 
the squeeze bottles. The difference amounted, on average, to a factor 
of 4.6, though the relative potency of the compounds remained the same 
under both systems. Additionally, when tested with the highest 
homologues used here, namely, octyl acetate and l-octanol, anosmics 
using the glass vessels had little or no difficulty achieving the 
criterion for threshold whereas they did have difficulty when using the 
squeeze bottles. 
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Publisher: PERGAMON-ELSEVIER SCIENCE LTD, THE BOULEVARD, LANGFORD LANE, 
KIDLINGTON, OXFORD OX5 1GB, ENGLAND 
Language: English Document Type: ARTICLE 
Abstract: Using l-butanol and 2-heptanone as stimuli, we measured 
detectability (i.e., psychometric) functions for the odor, nasal 
pungency, and eye irritation of these two substances alone and in 
binary mixtures. Nasal pungency responses were tested in subjects 
lacking olfaction (i.e., anosmics) for whom odors do not interfere. Eye 
irritation responses were tested in normosmics and anosmics, and found 
to be similar in both groups so their results were pooled. When ail 
stimuli-single and mixtures-were transformed into concentration units 
of one (or the other) chemical, a single function could fit all data 
from the same sensory end point with a correlation coefficient of 0.91 
or higher. The outcome lends support, as a first approximation, to the 
notion of chemosensory agonism, in the sense of dose additivity, 
between the members of binary mixtures presented at perithreshold 
levels. (C) 1999 Elsevier Science Inc. 
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Abstract: Draize eye scores (DES) of 37 pure organic liquids have been 
converted into scores for the corresponding vapors, DESIP0, where P-0 
is the liquid vapor pressure in atmospheres at 298 It, It is shown that 
there is a constant difference of 6.7 between values of !og(DES/P-0) 
and log (l/EIT), where EIT is the eye irritation threshold in parts per 
million (ppm, by volume) of eight vapors for human subjects. The 37 
log(DES/P-0) values can be combined with log(1/EIT) values for 17 
vapors into one quantitative structure-activity relationship (QSAR) for 
sensory potency (SP) using our general solvation equation, 

logSP = - 7.918 - 0.482 R-2 +1.420 pi(2)(H) + 4.025 Sigma 
alpha(2)(FI) + 1.219 Sigma beta(2)(H) + 0.853 logL(16) n = 54, r(2) = 

0.93, SD = 0.36, F= 124 


where R-2 is an excess molar refraction, mu(2)(FI) is the compound 
polarizability/dipolarity, Sigma alpha(2)(H) and Sigma beta(2)(H) are 
the compound hydrogen-bond acidity and basicity, and L-16 is the 
gas-hexadecane partition coefficient at 298 K, n is the number of data 
points, r the correlation coefficient, SD the standard deviation, and F 
the F-statistic. LogSP is then either [log(DES/P-0)- 0.66] or log 
(1/EIT), confirming the result for the eight common compounds, it is 
suggested that the equation can be used to predict eye irritancy of 
organic vapors and pure liquids. It is further suggested that for the 
compounds in the data set, the main process in eye irritation is 
transfer of the compound from the vapor or pure liquid to a biological 
phase, and a number of chemical properties of the biological phase have 
been mapped out through the equation. These properties are consistent 
with corresponding properties for a number of organic liquid phases. 
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Author(s): ComettoMuniz JE (REPRINT); Cain WS; Abraham MH; Kumarsingh R 
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Abstract: We tested four normosmics and four anosmics in detection 

thresholds for six terpenes commonly found indoors: cumene, p-cymene, 
delta-3-carene, linalool, 1,8-cineole and geraniol. Normosmics provided 
odor thresholds and anosmics provided nasal pungency thresholds. All 
subjects provided nasal localization (i.e., right/ieft nostril) and eye 
irritation thresholds. Each type of threshold was measured eight times 
per subject-stimulus combination. Stimuli were presented from squeeze 
bottles in a two-alternative forced-choice procedure via an ascending 
method of limits. Odor thresholds ranged between 0.1 and 1.0 parts per 
million (ppm, by volume). Nasal pungency thresholds lay about three 
orders of magnitude above odor thresholds. Nasal localization and eye 
irritation thresholds did not differ between normosmics and anosmics, 
and fell close to nasal pungency thresholds. Olfactory thresholds could 
be obtained for all stimuli in all repetitions using the criterion of 
five correct choices in a row. Trigeminal thresholds (i.e., pungency, 
localization and eye irritation) could be obtained on all repetitions 
only for some terpenes using that same criterion. Carene and cineol 
produced nasal pungency and eye irritation on all repetitions. None of 
the terpenes could be localized on all repetitions, but cineol was 
localized a higher percentage of instances than were the other stimuli. 

At the other extreme, geraniol failed to evoke any of the three 
trigeminal responses in most instances. Overall, the results indicate 
that the three trigeminal thresholds produce a uniform view of the 
potency of these terpenes, with nasal pungency and eye Irritation being 
slightly more sensitive than nasal localization, Furthermore, 
application of a previously derived linear solvation energy 
relationship to the results reinforced the view that physicochemical 
properties can predict the chemesthetic impact of volatile organic 
compounds. 
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Abstract: We have previously put forward two solvation equations for the 
correlation of chemical and biochemical phenomena, including nasal 
pungency thresholds (NPT) in man. In order to make use of these 
equations, a number of descriptors need to be assigned to any given 
solute, viz. pi(2)(H) the dipolarity/polarizability, Sigma alpha(2)(H) 
and Sigma beta(2)(H) the overall hydrogen-bond acidity and basicity, 
and log L-16 where L-16 is the solute gas;hexadecane partition 
coefficient. We show that these descriptors can be obtained from data 
from a number of processes, including gas-liquid chromatography, high 
performance liquid chromatography, gas-water partitions, gas-solvent 
partitions and water-solvent partitions. In this way, the above 
descriptors have been obtained for eleven terpenes, including 
hydrocarbons, aldehydes, ketones, alcohols and an ether. The pi(2)(H), 

Sigma alpha(2)(H) and log L-16 descriptors have also been obtained for 
a further 21 terpenes, but Sigma beta 2(H) now has to be estimated. 

Through our previously reported equation, we have predicted NPT values 
for the total 32 terpenes. Small hydrocarbons such as alpha-pinene are 
predicted to have large NPT values, but aldehydes (eg. geranial) and 
ketones (e.g. camphor) are predicted to have moderate values, and 
alcohols (eg. menthol and bomeoi) and their acetates are predicted to 
have very small NPT values. 


PM3006444946 


Source: https://www.industrydocuments.ucsf.edu/docs/jsjj0001 



Record -10 

DIALOG{R)File 34:SciSearch(R) Cited Ref Sci 
(c) 2001 Inst for Sci Info. All rts. reserv. 

06969521 Genuine Article#: 109GB Number of References: 20 
Title: Draize eye scores and eye irritation thresholds in man combined into 
one quantitative structure-activity relationship 

Author(s): Abraham MH (REPRINT); Kumarsingh R; ComettoMuniz JE; Cain WS 
Corporate Source: UNIV LONDON UNIV COLL,DEPT CHEM, 20 GORDON ST/LONDON WC1H 
0AJ//ENGLAND/ (REPRINT); UNIV CALIF SAN DIEGO,DEPT SURG OTOLARYNGOL, 
CHEMOSENSORY PERCEPT LAB/LA JOLLA//CA/92093 
Journal: TOXICOLOGY IN VITRO, 1998, VI2, N4 (AUG), P403-408 
ISSN: 0887-2333 Publication date: 19980800 

Publisher: PERGAMON-ELSEVIER SCIENCE LTD, THE BOULEVARD, LANGFORD LANE, 
KIDLINGTON, OXFORD OX5 1GB, ENGLAND 
Language: English Document Type: ARTICLE 

Abstract: Draize eye scores (DES) for 37 pure organic liquids have been converted into scores 
for the corresponding vapours, DES/P degrees, 

where PO is the liquid vapour pressure in ppm at 298 K. It is shown that there is a constant 
difference (0.66) between values of log(DES/P degrees) and log(1/EIT) where EIT is the eye 
irritation threshold in ppm of eight vapours towards human subjects. The 37 log(DES/P 
degrees) values can be combined with 17 log(1/EIT) values to give one quantitative structure- 
activity relationship, log SP = -7.918 - 0.482 R-2 + 1.420 pi(2)(H) + 4.025 Sigma alpha(2)(H) + 

1.219 Sigma beta(2)(H) + 0.853 log L-16 n = 54, r(2) =0.928, r(cv)(2), = 0.913, sd = 0.36, F = 

124 where R-2 is an excess molar refraction, pi(2)(H) is the compound polarizability/dipolarity, 
Sigma alpha(2)(H) and Sigma beta(2)(H) are the compound hydrogen-bond acidity and basicity, 
and L-16 is the gas-hexacecane partition coefficient. The number of data points is n, the 
correlation coefficient is r, the standard deviation is sd, and F is the F-statistic. LogSP is then 
either [log(DES/P degrees) - 0.66], or log(1/EIT). It is suggested that equation i can be used to 
predict eye irritation of organic vapours and pure liquids as eye irritation thresholds. (C) 1998 
Elsevier Science Ltd. All rightss reserved. 
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Abstract: A collection of data on the Draize rabbit eye test (Cronin et a!., 1994) has been 
analysed using a set of physicochemical descriptors that we have previously put forward. These 
descriptors are compound (or solute) parameters as follows: R-2 is an excess molar refraction, 
pi(2)(H) is the polarizability/dipolarity Sigma aipha(2)(H) and Sigma beta(2)(H) are the effective 
hydrogen bond acidity and basicity, and !ogL(16) is a descriptor where L-16 is the vapour- 
hexadecane solubility at 25 degrees C. When applied to Draize eye scores (DE$s) for 38 pure 
bulk liquids, a very poor equation was obtained. However, when the DES values were correlated 
as log(DES/P-o), where P-o is the liquid vapour pressure, an excellent equation was found. On 
transforming the calculated log(DES/P-o) values back to calculated DES values, there was good 
agreement with the original DES values. It is suggested that the DES/P-o values refer to transfer 
of the irritant from the vapour phase to the biophase, and that the success of the present 
treatment demonstrates that for the pure liquids studied, a major factor in the Draize eye test 
is simply the transfer of the liquid (or the vapour) to the biological system. (C) 1998 Elsevier 
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Abstract: In Experiment 1, tour normosmics and four anosmics (three 
congenital, one idiopathic) provided odor and nasal pungency 
thresholds, respectively, for the following terpenes: Delta(3)-carene, 
p-cymene, linalool, 1,8-cineole, and geraniol, plus the structurally 
related compound cumene. Additionally, all subjects provided nasal 
localization (i.e., right/left) and eye irritation thresholds. 

Trigeminally mediated thresholds (i.e., nasal pungency, nasal 
localization, and eye irritation) lay about three orders of magnitude 
above odor thresholds, which ranged between 0.1 and 1.7 ppm. The 
results implied uniform chemesthetic sensitivity across tasks and sites 
of impact. In Experiment 2, normosmics and anosmics provided odor and 
nasal pungency thresholds, respectively, for three pairs of isomeric 
terpenes: alpha- and gamma-terpinene, alpha- and beta-pinene, and R(+)- 
and S(-)-!imonene. Odor thresholds ranged between 1.4 and 19 ppm, that 
is, about an order of magnitude higher than those of the previous 
terpenes, with no substantial differences between odor thresholds of 
members of a pair. Regarding chemesthetic impact, only alpha-terpinene 
evoked nasal pungency. The overall outcome suggests comparable 
trigeminal chemosensitivity between nose and eyes and between 
normosmics and anosmics, as shown before for homologous n-alcohols. It 
also lends support to a previously derived solvation model of the 
chemesthetic potency of airborne substances, and indicates the likely 
importance of certain molecular-size restrictions for effective 
trigeminal impact. (C) 1998 Elsevier Science Inc. 
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Abstract: Nasal pungency thresholds (NPT) in man have been determined by 
Cometto-Muniz and Cain for 44 varied compounds, including esters, 
aldehydes, ketones, alcohols, carboxylic acids, aromatic hydrocarbons 
and pyridine. With the exclusion of acetic acid, 43 of these NPT values 
are well correlated through the general linear free energy equation of 
Abraham, leading to the algorithm, 

log(1/NPT) = -8.519 + 2.154 pi(2)(H) + 3.522 Sigma alpha(2)(H) 

+ 1.397 Sigma beta(2)(H) + 0.860 iog L-16 

n = 43, r(2) = 0.955, SD = 0.27, F = 201 (i) 

where the independent variables are solute descriptors: pi(2)(H) is 
the dipolarity/polarizability, Sigma alpha(2)(H) and Sigma beta(2)(H) 
are the overall or effective hydrogen-bond acidity and basicity, and 
L-16 is the solute Ostwafd solubility coefficient on hexadecane at 25 
degrees C. Surprisingly, the aliphatic aldehydes and carboxylic acids 
fit the correlation and with respect to nasal pungency thresholds in 
man for brief (1-3 s) presentations must be regarded as 'nonreactive' 
compounds. It is suggested mere transport of the compound from the air 
stream to the receptor area largely determines the potency to produce 
pungency. Various chemical properties of the receptor area are deduced 
from the coefficients in Eq. i. 
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Abstract: Objective: The principal objective was to chart sensitivity for 
human nasal irritation by alternative psychophysical methods, namely, a 
common detection procedure versus a nasal lateralization procedure that 
required the subject to indicate whether a vapor had stimulated the 
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left or right nostril. This objective relates to the broader issues as 
to (a) whether subjects with normal olfaction (normosmics) can yield, 
through novel methodology, an index of sensitivity to nasal irritation 
comparable with that obtained from subjects without olfaction 
(anosmics) and (b) whether both types of subjects have similar 
irritation sensitivity in general. This study sought to gauge 
interconvertabiiity both between types of subjects and between modes of 
stimulus presentation for irritative and, where appropriate, olfactory 
stimulation. 

Methods: Static dilution series of four M-aliphatic alcohols, 
chosen to represent volatile organic compounds (VOCs), provided the 
source of calibrated olfactory and irritative vapors emitted from their 
squeezable containers into the nose or eye either by a mechanical 
device or by hand. Standard psychophysical methodology (forced-choice; 
ascending strength of stimuiation) served to chart detection thresholds 
for irritation and odor and an analogous procedure served to chart the 
threshold for localization of stimulation. 

Resulis. Within ihe limits of resolution, detection thresholds and 
nasal localization thresholds yielded comparable indices of the potency 
of the VOCs to evoke nasal irritation. The thresholds agreed well with 
those for detection of eye irritation, though only the eyes proved to 
be capable of detecting irritation from 1 -octanoi. The method of 
emitting the stimulus had little material effect on measures of either 
irritative or olfactory detection. 

Conclusions: The threshold for nasal localization offers a suitable 
way to measure nasal irritation in normosmic persons. Olfactory 
stimulation does not interfere with the measure since subjects cannot 
localize on that basis. Acosmic and normosmic persons have comparable 
sensitivity to nasal and ocular irritation. If anosmic persons have any 
lower sensitivity, as sometimes claimed, it would seem to have only 
trivial consequences for estimates of the irritative potency of VOCs. 
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Abstract: Airborne substances can stimulate both the olfactory and the 
trigeminal nerve in the nose, giving rise to odor and pungent 
(irritant) sensations, respectively. Nose, eye, and throat irritation 
constitute common adverse effects in indoor environments. We measured 
odor and nasal pungency thresholds for homologous aliphatic aldehydes 
(butanal through octanal) and carboxylic acids (formic, acetic, 
butanoic, hexanoic, and octanoic). Nasal pungency was measured in 
subjects lacking olfaction (i.e., anosmics) to avoid odor biases. 
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Similar to other homologous series, odor and pungency thresholds 
declined (i.e., sensory potency increased) with increasing carbon chain 
length. A previously derived quantitative structure-activity 
relationship (QSAR) based on solvation energies predicted all nasal 
pungency thresholds, except for acetic acid, implying that a key step 
in the mechanism tor threshold pungency involves transfer of the 
inhaled substance from the vapor phase to the receptive biological 
phase. In contrast, acetic acid - with a pungency threshold lower than 
predicted - is likely to produce threshold pungency through direct 
chemical reaction with the mucosa. Both in the series studied here and 
in those studied previously, we reach a member at longer chain-lengths 
beyond which pungency fades. The evidence suggests a biological cutoff, 
presumably based upon molecular size, across the various series. 
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